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CLEAN METHOD FOR VAPOR DEPGCSI TI ON PROCESS BACKGROUND

OF THE INVENTION 5 Field of the Invention The present

invention relates to a clean nethod for a

sem conduct or process. More particularly, the resent

invention relates to a clean nethod for vapor or

deposi 1¢0NAR MEPARIFFORVARSRDBSOSMIGN febeked Art

Various vapor deposition processes are nost comonly

enpl oyed in material surface treatnment worl dw de.

Currently, the vapor deposition is wdely applied in

i ndustries, such as information, conputers,

sem conductors, and optical instrunents, as well as

t he manufacturing of electronic conponents,

opt oel ect r oni BAERGRAEYMNI OFTBHE INYENJEONs, sensors,

and so on. The vapor deposition can be classified into
Field bfthi dalentiagpor depositi on (CVvD) and physical vapor

deposition (PVD) according to deposition nodes. CVD
The ipPesehCinVBRtionWef@dsytoUd blehd SELARC IR O4nitshdub@r process. More

sem conduct or industry for depositing variou

B8, R, i 09 TRAETALS: Bl fosio

rocess, two or nore kinds of gaseous raw materials

. PrO%%e mai nly guided into a reaction chanber to react

with each other, so as to generate a new materia
that is then deposited to the surface of a material to
be deposited. During the vapor deposition, the film
Desoaptioneaf Reflated Atthe reaction is deposited on not i -
only the material to be deposited, but also other
Vaeiohe napbmn defitionagiocestes RadRIst commonly employed in material
surface freatment worldwide. Currently, the vapor deposition is widely applied in
industries, such as information, computers, Semiconductors, and optical instruments,
as well as the manufacturing of electronic components, optoelectronic equipments,
solar cells, sensors, and so on. The vapor deposition can be classified into
chemical vapor deposition (CVD) and physical vapor deposition (PVD) according
to deposition modes.
CVD is the most widely utilized technique in the semiconductor industry for
depositing various materials including insulating materials, metal materials, and
-metal alloy materials. In a CVD process, two or more kinds of gaseous raw
materials are mainly guided into a reaction chamber to react with each other, so as to
- generate a new material that is then deposited to the surface of a material to be

deposited.

During the vapor deposition, the film generated after the reaction is deposited on not
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Therefore, it is nmuch inportant to clean the reaction
chanmber thoroughly. Referring to FIG 1, a schenmatic
vi ew of a vapor deposition technique conmonly
utilized in this field is showm. During the
deposition, a substrate 450 is disposed 5 on a
[ r I react.i chanber

0T Rl U AR, EERRT b Ol SR 38 FRIRF Hpamoer

carrying area 411 for accomodati luraljty of
reretoes 1 e Hmgprianl 1§ Byt sragon bl etoehiyy
opened in the bottomsurface 413 of the carrying area
Referring g Big Ads selsaratigadew 9L @i wnes dapasiticadiephiianeecommpenty
adsor ber 440 can adsorb and fix the carrier ring 420
wilized ithéhip &didsis showinl.0. Dltieg 1@ depositien, a subgtrat2 @50 ds disposed
nmoved horizontally and vertically relative to the
qedesiatal 410,in aavdpoh dspasitisrOtcattiinehagiter WO0O PR bi@Nof the
422 di sposed opposite to one side of the pedestal

Qo 6 ; . . : . ‘
AT ID S RheAd RIRLY Cirfie i AITT0: (REmBHRAED phiSiy
rryi pont | . nd noye th

At 80P R O S RO B e R fipgriom surtace
pQsjtion .reacti chanber 400 for. 15 vapor

‘ﬂgwﬁh eaRying AtFath e ShehEn aitocher D iagipogd ‘greaghdole. The

reaction chanber after the reaction. During the

adeqber 440oean adserbpanddfis thereartipiering 42€ joote the nedestmlp. The

formed on the surface of the substrate 450 to forma

cdeppo sing 426 carayemod@Dhorbxontally and Vertiosllyarelativg o thiepatéstxd#10,

deposition residues 430a on the upper surface of the

ape drs tabrofrhBingt By p6rtidH 422C Gispsted 2bp&iitet dCORAEIE &F the
ring and between the carrier ring 420, the side

p%B'és;a'l‘Q?O.Afl h@%mbﬁg pdabh Y2 RLE Porf%@%é;g B %%%%@450. As

surface 413 o carrying area. pos

residues .430a t he. si surf.ace 412 the carryin
SR (P el 320 P ik B Pofof 820 g A0 e the
re call ed edge cluster particles. The deposition
spstipta 8 onimthg psdestal 41 driyths vapey depesitiRiprepdioneciamppred 00 for
carrier ring 420 and the side surface 412
vapor deposition, and move the substrate 450 out of the reaction chamber after the

reaction.

During the deposition, the product of the reaction is not only formed on the surface
of the substrate 450 to form a deposition layer 430, but also forms a large amount of
deposition residues 430a on the upper surface of the pedestal 410, the upper surface
421 of the carrier ring and between the carrier ring 420, the side surface 412 of the
carrying area, and the bottom surface 413 of the carrying area. The deposition
residues 430a on the side surface 412 of the carrying area and the bottom surface
413 of the carrying area are called edge cluster particles. The deposition residues

430a are formed along the gap between the carrier ring 420 and the side surface 412
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2 of the carrying area. |If the deposition residues
fail to be fully renoved, the deposition residues
430a will contam nate the reaction chanber 400 in the
next vapor deposition process, and even may be
deposited on the next substrate. If the substrate is
[ Lo f ' i n rge-scal e

0 Bl bEBEE M I o ORI s BB 10 MRS Fufoved, the

eteriorated a even short circuits. may occur, The
Sl S B D0a TR b inedecte ool SamPRp4Re Tohe nex
the production yield of a sem conductor IC, so they
YAPST denosiion preeess: Haf sughmpy badepepited endhe agtsybstrate.” If the
process. FIGs. 2-4 are schematic sectional views of
subetrdté ome sflicohehpl foafalnipapng e superi largetseale iptepatkdf @reuit, the
cl eani ng the vapor deposition reaction chanber

elantiinprypetse thaynbé legriotabed’ bl dvat shreeabbits RRAESICuNT The
to FIG 2, after the substrate 450 is noved out of the

HREP HafRRQS hiv0R cﬂitﬁ%?tﬂegﬁﬁ\%h H0%he %!P(deu%?ﬁﬁe IGEd of a

ring 420 returns to the Carrying area 41 )

' ' first, t
BEAERURL oA v S ERSRASRL AR IR el Gl s
it h hi : . 455, j n_whi the cl [ .
Hs"2 % n oo e GndCiiora o540 888 iribe eRanegeesets onhe

resi dues 430areact with each other to rapidly clear
ragtagd &updeaningothe vererdlapesiign seagtion pranfyss spmsoniiaused ivfthis
t he pedestal 410 and the carrier ring 420.

ficihdatgaésenr., referring to FIG 3, a second cleaning is
performed with a | ow pressure gas 460. Finally,

Refbreihf it0 F1602 Fhflerdhe dubsiate 43008hméval oitSofPBE fvapsedepoition
t he vapor deposition reaction chanber with a gas to

'I'%P:goﬁ REarfib&UN0) Ine %f‘l‘é&r A& a%0 &GS the 'rchﬁl?)‘élgg aRROME of the

cl ean et hod, the aniny gas has a |1 cont act
pt%atgs?al t4\}i@'t QQthlgg Sﬁég ol%!?rtglgé) &}{prggg’s;i%gsg? th%sp%géstrwi 411'6 a%ldr t%g l'é:laltrrier
ring 420 are cleaned with a high pressure gas 455, in which the cleaning gas in the
high pressure gas 455 and the deposition residues 430areact with each other to
rapidly clear away deposition residues 430a on the upper surfaces of the pedestal
410 and the carrier ring 420. Thereafter, referring to FIG. 3, a second cleaning is
performed with a low pressure gas 460. Finally, referring to FIG. 4, a full flush 470
is performed in the vapor deposition reaction chamber with a gas to end the cleaning
process.

However, in the above clean method, the cleaning gas has a limited contact area
with the deposition residues 430a, with a result that the deposition residues 430a
between the carrier ring 420 and the side surface 412 of the carrying area, and

_between the carrier ring 420 and the bottom surface 413 of the carrying area cannot
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between the carrier ring 420 and the side surface 412
of the carrying area, and between the carrier ring
420 and the bottom surface 413 of the carrying area
cannot 3 be fully renmoved. As shown in FIG5, a
schematic view of the cleaning effect after the

& ﬁ.}?ﬂf’ fhREPCCRS sﬁc{lvr{ he FP(E‘TI £y 8 ema ig SVI?OW?)f t}tlehgleamng effect

next “vapor - deposition process s

e rocess t he otton1surfa e 413 t he
5T P et Fatorn dr sBaaion) o Sorm ﬁ?ilenc e next vapr
depasition residues 430a remained 5 thereon. In vie
depositien prsees starts plterthe clegning paecsas. yihe botrm sifacead 13 of the
cl ean nmethod for vapor deposition that avoids
Gagynignamy oarthie gedaotal il O rstitl dwis dhe depdsitem tekidussagiia remained
deposition reaction chanber is cleaned by a
taeement i onal cl ean nmet hod and overcones the
di sadvant age of being unable to fully clean the gap

SR RN L e B S e
d-EPSSIB(Sneﬁl%p avdlﬁlsv almﬂ %3? Mé %%1 ition geag argtg{ \&E vr'ilpgr deposition

eani ng deposition r

est nd a.carrier rin 15 e clean met hod
E%C 9r tShelegfied e qom%%@ drlfe BEedIg Pysreomes the
cleanlng a_vapor _deposition reaction chanber having a
Jrwdeantade ofiwing wableitefully plgan theesap debetenlthe earriersiing dngh the
carrying a substrate and the carrier ring is |ocated
pedestdl én thercbavantiofialtcheen npeltelst al for carrying or noving
the substrate. The nethod includes separating the

pedestal and the carrier ring, then cleaning the
pedestal, the carrier ring, and an area 20 |ay between

e S ot o SEAPUBYCRAIOUBON, 5
e %?éc’sten inf8¢ich t})?o‘%gésré Stan met%od for cleaning deposition residues in a
gap between a pedestal and a carrier ring,

The clean method provided by the present invention is suitable for cleaning a vapor
deposition reaction chamber having a pedestal and a carrier ring. The pedestal is
used for carrying a substrate and the carrier ring is located on the surface of the
pedestal for carrying or moving the substrate. The method includes separating the
pedestal and the carrier ring, then cleaning the pedestal, the carrier ring, and an area
lay between the pedestal and the carrier ring with a first gas, and afterward, a full
flush is performed to clean the pedestal and the carrier ring.

According to an embodiment of the present invention, in the clean method, the

carrier ring is moved vertically and spaced from the pedestal by a certain distance.

According to an embodiment of the present invention, in the clean method, the
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According to an enbodi nrent of the present invention,
in the clean nethod, the <carrier ring is noved
vertically and spaced fromthe pedestal by a certain
di stance. According to an enbodi ment of the present
invention, in the clean nethod, the 4 carrier ring IS
d ri.z I paced fr t he,pe

e PP, AR S R St R R B, p Y Gerain
&resent invention, in the clean nmethod, the carrier

'A% s noved vertically and horizontal Iy at the same
time, and spaced from 5 the pedestal by a certain
Arcordipg do ancerabaslimentt of the Rratswtlimventionfint the orapsmethod, the
i nvention, the clean nethod further includes cleaning
dager g ia(ImB/edfvetth:ellp eunkbboddonsally d4thiee camd time, andrspayddt fiom
a second gas before the step of separating the

thegeddsal bpndetdiedantd.er ring. According to an
enbodi ment of the present invention, in the clean

H@Jopdﬁg% 16 hg er&%dﬁﬁ&ﬁr&" @1@3)1’&3%11@ nweﬁporp e %y o 3@&Ro@Mkther
S I Ng to an

t he t gas 1s a OM/pr ssure gas. Accor

e iy in the cl an
BBES e hng B} OF R sl W copler sl 13 S e
a.carr |ng rea for_ acc dafing the carrier ring.
beue the Step @ (?e%até‘}ﬁfbﬂp?f‘%ﬁm?%‘f @ﬁ&aﬁﬁ‘leé%‘@grt i nventi on,
in the clean nmethod, the 15 carrier ring has a

Axrcerding]to gn cambogliment pr the aieseis pysetioro ip db¢ ©chean ancthed, the
side of the pedestal. According to an enbodi nent of
sedvnrdppae sertiigh preentre gas, andnhé fist ghsian 1owe plresshre ghe
substrate includes a silicon chip, a glass substrate,
Rechidiig Bl £ dhidithént D¢ B Pradefit inQentiod Hethe BRAR heMlod; the edge

of the pedestal is recessed to form a carrying area for accommodating the carrier
ring.

According to an embodiment of the present invention, in the clean method, the
carrier ring has a protruding carrying portion disposed opposite to one side of the

pedestal.

According to an embodiment of the present invention, in the clean method, the

. substrate includes a silicon chip, a glass substrate, a flexible plastic substrate, or

other materials.

According to an embodiment of the present invention, the clean method is suitable
for being carried out after a vapor deposition process is performed in the vapor
deposition reaction chamber.

According to an embodiment of the present invention, the above clean method is

suitable for being carried out before a vapor deposition process is performed in the




10

15

.20

20 According to an enbodi nent of the present
i nvention, the clean nethod is suitable for being
carried out after a vapor deposition process is
performed in the vapor deposition reaction chanber.
According to an enbodi nent of the present invention,
&Q g & cl eag neﬁh dis suitable for being carrled
out" HaPSHeM 447 35 BSltlon process is performed in
éh 5o---- i --- por deposition reaction

még to ap cowaimgnt of éh? Iéfﬁ%ﬁ iAo fn threabpveslqsn method,
i nvention, in the above cl ean nethod, the vapor
the yarsirdepositianaeadition chimbtrds a (3 TAre@vidn dmotbienn chanber .

In the clean nethod for vapor deposition provided by
Inhihe pl @nemntthbd \fentvamn, depbgtiod ppeddsit by tlenprebdi® iadntibe the
ring are separated to nake the | ow pressure gas and

peddBstalCArRcihb r&rrﬂz@%rfg“ﬁr’eYseﬁﬁﬁfe@Qb thil@ MENS%i frkQlre gas and the
resi dues betmeen t he pedestal and the «carrier ring

BT P, 0ot RIS e R
G B S5, SRR MBS Al

renmpved t horoughly, 10 thereby preventing the residua
Hampercis ééeafl%hif 4#ing ¢he flgen methedxthe dapesitianeiseidies smained in

tgr ocess and enhanci ng the production yield of the
e gop hbepessi theopedastdl aid thd eansiet ringecdnoberaameved thoroughly,
order to make the aforenentioned and ot her objectives,

thealby pryentiipdtha dvddia gagiclaf fréheffcase He hdX¥ 8apdrOdeposition
conpr ehensi bl e, preferred enbodi mnents acconpanied with

I
B B USRI RRE YRS o Py b 18 e

p%%l‘l‘;lg’l%e.f ol I owi ng
In order to make the aforementioned and other objectives, features, and advantages
of the present invention comprehensible, preferred embodiments accompanied with

figures are described in detail below.

It is to be understood that both the foregoing general description and the following

detailed description are exemplary, and are intended to provide further explanation

of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings are included to provide a further understanding of the

invention, and are incorporated in and constitute a part of this specification. The

drawings illustrate embodiments of the invention and, together with the description,

serve to explain the principles of the invention.
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detail ed description are exenplary, and are intended
to provide further explanation of the invention as
claimed. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS The
acconpanyi ng drawi ngs are included to provide a
further understanding of the invention, and are

n an efolafs

FROIA
CAREER RIS “ﬁ*{é’ <GP e RoroBRd e e « o
ventian er with escription,
ﬁggFV%HtW PP ﬁ’l‘i"i‘?eo Ppfhegs 8 ﬂkerfieqnmgeww@ﬁ in ghe prior
FIG1 is a schematic vi ew of a vapor deposition
a5k ocess in the prior art. FIGs. 2-4 are sectional
views of the flow charts of the cleaning process in

RIGeS pra sshematid viewloGtheileamning offebeafidr tlee cleammgprotdse
cleaning effect after the cleaning process. 5 FIG6 is

RIGS6 e iBétetnatie GEitRnal vivwedy Oapdr YERRItiRERBEdsE beddrding to an
process according to an enbodi nent of the present

ég@%?ﬁl‘ééﬂ%fthﬁ'p%emm@en%ﬁ secti onal views of the flow

'eaning process according to an enbodi ment of

esent .invention schematic sect

RIS PO RectoPyabHg Be ke o s HeREng i SOHHRE ® an

aﬁ;s of the present invention. DESCRI PTI ON OF
e%ﬂ?B ePFfGe’@IP‘éCHQO%Chenatl c sectional view of a
vapor deposition process. FIGs. 7-9 are schenmatic
HK@cid dnal schiematic sectionel Viegivof ke cleasing neffost eftes the cleaning
according to an 15 enbodi nent of the present
provessndfithepreRet étvientigh.t o FI G 6, during the deposition,

a substrate 150 is disposed on a pedest al
DESCRIPTION OF EMBODIMENTS
FIG. 6 is a schematic sectional view of a vapor deposition process. FIGs. 7-9 are
schematic sectional views of the flow the cleaning process according to an
embodiment of the present invention.
Referring to FIG. 6, during the deposition, a substrate 150 is disposed on a pedestal
110 in a vapor deposition reaction chamber 100. The substrate 150 can be a silicon
chip, a glass substrate, a flexible plastic substrate, or other materials. The vapor
deposition reaction chamber 100 is, for example, a CVD reaction chamber. The
pedestal 110 is disposed in the vapor deposition reaction chamber 100 and the edge
of the pedestal 110 is recessed to form a carrying area 111 for accommodating a

plurality of carrier rings 120. A plurality of closed holes is opened in the bottom

surface 113 of the carrying area 111, and an adsorber 140 is disposed in each hole.

The adsorber 140 can adsorb and fix the carrier ring 120 onto the pedestal 110.
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110 in a vapor deposition reaction chanber 100. The
substrate 150 can be a silicon chip, a glass
substrate, a flexible plastic substrate, or other

mat eri als. The vapor deposition reaction chanber 100
is, for exanple, a CVD reaction chanber. The 20

PREGHG rinkidousty B3 aThot Rolalf %o ERERTite the e

recessed to forma carrying area 111 for .
L;@ oft Prﬁ‘ﬁmgmg [SRUYIAE I POyHasK ippaspd PPR{H® fpone gide of the
plurality of closed holes is opened in the bottom
redestalcl 01 1 Thefcarpiag partiop Ky isrused faricarzying: the subitwtd Y0 for
140 is disposed in each hole. The adsorber 140 can
thelyepdr dupdsifionx. tAeswdr theecarriérmgngl 220 emplvys hige peatlésd abrtion
110. 7 The carrier ring 120 can be noved hori zontal ly

endiov @y Galll Motve i iswiesttae 15@ desend Pedestel Or10ad tHRagapor
a protruding carrying portion 122 di sposed opposite to

. O - a
R8P Feolor FamRf 166 18! yabb defohfionF asd e B Ll 150
v deposi,tion. As such, the rrjyer, ring.120 .
T3P brs RS UieBion EacF Bpashbe HBLAACE e epiictng The paptera
(Ghe_s bstrate 150 onto. the pedestal 110 in the vapor _.
E%@Ht"i‘ 816 eparcqspasitien s cxamples g ingalating layerosychiag gilicon
and nove the substrate 150 out of the vapor
nitside.siiliqonroxypisuide, onsibeeamdraéde. 100 after the reacti on.
The material deposited in the vapor deposition is,
Dwoingakadilositiodthe psdduat ofigadtion &4 notoathdpdsisdd dnod surface of
nitride, silicon oxynitride, or silicon oxide. 10

- thdIGibIGateNB0d8 RO bidRPosifidiE1aRECHHE bhuPhish $afls LPRrdeSafi@int of

only deposited on the surface of ° the substrate 150 to

f Or I NQSi 14, | | .ar

ARG A908 L B B M Rl S0 . i P
rf.ace of the pedestal 110, the. u r surface. 121 o

12t e im0 Gy ot e MBRCLEr ey iEfeaerbl2 o the

the side surface 112 of the carrying area, and the

CHBYInG rarer rang dbe oot surfage d43 ofithg carmpag arére The deposition

deposi tion
residues 130a are formed along the gap between the carrier ring 120 and the side

surface 112 of the carrying area.
Referring to FIG. 7, after the vapor deposition step, the substrate 150 is moved out

of the vapor deposition reaction chamber 100, and the carrier ring 120 returns to the

~carrying area 111 of the substrate 110. Then, the cleaning process of the vapor

deposition reaction chamber 100 begins. First, the pedestal 110 and the carrier ring
120 are cleaned with a high pressure gas 155, in which a cleaning gas in the high
pressure gas 155 and the deposition residues 130a react with each other to rapidly
clear away the deposition residues 130a on the upper surfaces of the pedestal 110

and the carrier ring 120. The cleaning gas in the high pressure gas 155 is usually
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15 residues 130a are fornmed al ong the gap between the
carrier ring 120 and the side surface 112 of the
carrying area. Referring to FIG 7, after the vapor
deposition step, the substrate 150 is noved out of

t he vapor deposition reaction chanber 100, and the

rrier.rin 20 returns to the carrying area 111 of
ﬁﬁ%or Gb@??ﬁ%‘éﬂlfi‘lo. Then, the cleaning process of the
v%po_r 20 _deposition reaction chanber 100 begi ns. o
Refpaing to FiG S aketbeingielennsd §y thchigh prasgire gasnby s, thegagies ring
cl eaned with a high pressure gas 155, in which a
B0aa rvertigaln sroived uhwaidi tghabope desearyingamged 55 ahidetpedestal 110
deposition residues 130a react with each other to

andpadey fromh darpedeasl 11bdydepoid ipate.r esftetubst, 1 3@dndRleaning
t he upper surfaces of the pedestal 110 and the

i§ PeFbied Wild a 160 prbifte $h8280.NIA FR3ning %E‘ ¢ fHeQbw pressure gas
pressure gas 155°is usually 8 NF3 or F2, for exanple.

Bef Gk !eﬁ'tgr b (!EL:rgin%’t zﬁ@J Y ff afg)ﬁ% Q%, %a%@%%%v%%}s{ t{l/% rg?rpi'mgpp% 120

1
pressure gas e carrile I Ca

ed upward to aboye t carryi rea 111 of t
Fa e ed 2 a0 FebdSid Sirder SogSiigh Torkiyen, g on the
certain_space. After that, a second cleaning 5 is
beliemousiaee W3 of the|cauyisgasen foaead Jvittethemase pe melagy ayeay the
in the | ow pressure gas 160 nay enter the carrying
dgpesitidn esidghent Oah e Thp alvenibg tgae énthicHew qaessinergas i16Q i @@ally
and the carrying area 111, and then fully contact the
Nige $, tfopexangsé.dues 13 Ca on the bottom surface 113
of the carrying area to react with them so as to

o e erndoBes L IR T Tt o
S SRODL e SFELLEP iEGaes AL R0 o e
cgr?ioe? Sﬁtlg}g gg@e ;gg%?#_ti%e,iﬁ?;iglﬁtfﬁ{gﬁ 1r78 qga;i)er}?ogmgg irE 51% Vséggrf (?e%ggition
reaction chamber with a cleaning gas, such that the cleaning gas fully contacts each
of the surfaces of the pedestal 110 and the carrier ring 120, and then the cleaning
process is finished.

As shown in FIG 10, a schematic view of the cleaning effect after the cleaning
process in the present invention is shown. Before the next vapor deposition
reaction, each of the surfaces of the pedestal 110 and the carrier ring 120 is cleaned
thoroughly without any remained sediments.

In the above embodiment, before being cleaned by the low pressure gas 160, the
carrier ring 120 is vertically moved upward to above the carrying area 111 of the

pedestal 110 and spaced from the carrying area 111 of the pedestal 110 by a certain

space. In this manner, the cleaning gas fully contacts the deposition residues 130a




10

15

20

carrier ring 120. At this time, a full flush 170 is
performed in the vapor deposition reaction chanber
with a cleaning gas, such that the cleaning gas fully
contacts each 15 of the surfaces of the pedestal 110
and the carrier ring 120, and then the cleaning

' FNi ' I qasschemat i

B BTk RE TN OF pAEME AL, bR U aRR W' 6 cear
rocess,in.the prese invention is shown, Before the

Ry 3 s tilp I FRE 1508 ol BiF: 8 HIY Hiso A0 PRl be
of the pedestal 110 and the carrier ring 120 is
RpY¥Edn gﬂ“‘?’@*‘”ﬁh grdugacsd viramothe apdestabndlOndy 8 eesrtaimtspace.
I n the above enbodi nent, before being cleaned by the
Altsanggivelys theecagrigr rig0]2G ¢em alsabe imeved vergicdli0andshorizontally at
vertically noved upward to above the carrying area 111
thé sanietimp ediesfapbvay Hdnatd psdatd d 10,ramhshied G theR@dek8a10
111 of the pedestal 110 by a certain space. In this
HYBNESHain HiB@n&d. eateNdses 1fblhdy AW hSkbSed {bebéfjﬁitagid EbANhe

resi dues 130a 9 on the bottom surface 113 o

c%ﬁ%&ﬁ%g92ﬁpfﬂcEﬁmﬁ§ t, with them so as to clear away

oSl on residues 130a. However, the carrier

i .120 al s e 1V hori zontal | y and spaced
1 pfifhivhdbd B Sfbodiery Slisiied Mibupalion chantber i a CVD
Al ternatively, the carrier ring 120 can al so be noved
PYRSERS: ¢ 19Wevah dthp aesesh timyaniion tis sof Himideshtherghye (Thebrresent
far way fromthe pedestal 110, and spaced fromthe
ipedtien edn HelBed by clearcdapositinn disituas comainddehepeetasthabariizOring
may al so be noved to be spaced fromthe carrier ring

far20riyihgAn G Eing S subpRdie or biheRfh@nbb@hind tRepRRAYEIN the reaction
enbodinent is illustrated with a reaction chanber in a

cﬁ%ﬂﬁaer%ﬁ%ﬁ%?re a?@i‘v_ﬁi_ﬁgfsitioh o%&%e&enisﬂ\é%itﬂ@reia i#Chamber

[Tmted t pr esent 0 invention can be use

arrirer r

'héé)be%k %%gn?‘ﬁg‘&%iugl@%e%&g ithdeudeef’nosri{:i‘grlla li)r%ggss .b etween the

If the vapor deposition reaction chamber is cleaned by using the clean method
provided by the present invention, the deposition residues remained in the gap
between the pedestal and the carrier ring can be removed thoroughly, thereby
preventing the residual particles from affecting the next vapor deposition process
and enhancing the production yield of the vapor deposition reaction and the element
performance.

Though the present invention has been disclosed above through the preferred
embodiment, the preferred embodiment is not intended to limit the present invention.
Anyone skilled in the art can make some modifications and variations without
departing from the spirit and scope of the present invention. Therefore, the

protecting scope of the present invention falls in the appended claims.
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for carrying/noving the substrate or other nenbers and
the pedestal in the reaction chanber after other
vapor deposition processes, or ensure that the
reacti on chanber has been cl eaned thoroughly before

t he deposition process. If the vapor deposition

f1eaft e .naa%g?egg% thSseC kﬁﬁenlfqn B¥e %3{ gl%,tt{hgioﬁ]s erﬁ@diﬂ?%t%glg and

15 provi t he prese I nven e deposi

resi.dues remai ned i.n the ga bet ween.t he . pedest al , and.
{RBEA P 6 PleflE .t S8R0 i ShSRD gy S PRBp B Parting
revgnting the residual particles fromaffecting the
RIS SEPF A Spikiof iththinyeriiais s In Yiry ehigrlereggingh is intended
Efoduction yield of the vapor deposition reaction and
ple thel present inpentioor ervac enodficatinnsighd taeiatioss efitthis invention
i nvention has been di scl osed above through the
poeided they falbwhibiai thesdope bhthe goltdveing eRisrhalihee Bhuivslemot
intended to limt the present invention. Anyone
skilled in the art can nmake sonme nodifications and
variations without departing fromthe spirit and
scope of the present invention. Therefore, the
protecting scope of the present invention falls in the
appended clainms. 10 It will be apparent to those
skilled in the art that various nodifications and
vari ations can be made to the structure of the present
i nvention without departing fromthe scope or spirit
of the invention. In view of the foregoing, it is
intended that the present invention cover
nodi fications and variations of this invention 5
provided they fall within the scope of the follow ng
clainms and their equivalents. 11 WHAT IS CLAIMED | S:
1. A clean nethod, for cleaning a vapor deposition
reacti on chanber having a

11
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pedestal and a carrier ring, wherein the pedestal is

used for carrying a substrate and the «carrier ringis

| ocated on the surface of the pedestal for carrying or

novi ng the substrate, 5 the nmethod conpri sing:

separating the pedestal and the carrier ring; cleaning

‘%Eﬁﬁggﬂsﬁégh gge carrier ring, and an area | ay

EQ stal and the carrier ring with a
i rst gas; and rformng a fuII flush to clean the .

pédésql%an mqthodp Eorc%wr& a vapgy. depgsition Fastion &iﬁmh%rt hayipg a

as claimed in claim1, wherein the carrier rlng
pedesiglantl a ariel dag, | Whesein thapasiesialiis oned foe cpariogaah yateaand the

certain distance. 3. The clean nethod as clained in
carrict dngis locavdieoratha sirfiece @f the pedestalfor ¢adryimp/@dnoving the substrate,

hori zontally and spaced fromthe pedestal by-a certain
the FdtRéBRGSpristng: The cl ean method as clained in claim i,

mhereln t he carrler ring is noved 15 vertically and

hﬁﬂﬁ%ﬂk&%dé&ﬂ%ﬂ&t é. .and spaced fromthe

esta a cert ai i sta Z:e 5. The cl ean net hod

AL Biei i 450 A5 0 5 Ry Fmg Rl and

second as before the step of separating the pedest al
thecmfﬂﬁé“@@rarﬁlﬁg%ﬁ& 20 6. The cl ean nethod as

claimed in claim5, wherein the second gas is a high

praiouing aybd! thist te blearf thepedeyted and the dauier pingssur e gas.

7. The clean nethod as clained in claim1, wherein the

e2igeheotleth eneiediess ahinhal inf €lai@s e vheteid Gotarieatiny i ehoved

area for accommodating the carrier ring. 8 The clean

vertiEhﬁlty%q S?&eglm peflestdl By Mebraitfanifice, the carrier ring
as a 2

3. The clean method as claimed in claim 1, wherein the carrier ring is moved
horizontally and spaced from the pedestal by a certain distance.

4, The clean method as claimed in claim 1, wherein the carrier ring is moved
vertically and horizontally at the same time and spaced from the pedestal by a certain
distance.

-5. The clean method as claimed in claim 1, further comprising cleaning the
surfaces of the pedestal and the carrier ring with a second gas before the step of
separating the pedestal and the carrier ring.

6. The clean method as claimed in claim 5, wherein the second gas is a high
pressure gas and the first gas is a low pressure gas.

7. The clean method as claimed in claim 1, wherein the edge of the pedestal is

~ recessed to form a carrying area for accommodating the carrier fing.

8. The clean method as claimed in claim 1, wherein the carrier ring has a

12
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protrudi ng carrying portion di sposed opposite to one
side of the pedestal. 9. The clean nethod as cl ai ned
in claiml, wherein the substrate conprises a silicon
chip, a glass substrate, a flexible plastic substrate,
or other materials. 10. The clean nethod as clained in

. e . . Ca &
prot€h el Espe Do Kb, the FideBel o
depqgsition reaction chapber. .11 The .cl ean nethod as.
PR RF S oGP 2 el oh AR Ga FHiRGa Soprises &
.. before a vapor deposition process is perforned in the
silicgn, glip, 3 8lgessubstiie adisihioplastiraybalrate, rp othep matsrialsn
method as clained in claim1, wherein the vapor
déPobhe ¢lean method iap nlairo¢vhinbadaini §, witehle forclxling equoed out after a

deposition (CVD) reaction chanber. 10 13
vapor deposition process is performed in the vapor deposition reaction chamber.

11. The clean method as claimed in claim 1, suitable for being carried out before a
vapor deposition process is performed in the vapor deposition reaction chamber,
12. The clean method as claimed in claim 1, wherein the vapor deposition reaction

chamber is a chemical vapor deposition (CVD) reaction chamber.
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